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(54) NONAQUEOUS ELECTROLYTIC SOLUTION AND NONAQUEOUS ELECTROLYTIC SOLUTION 
SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolytic 
solution secondary battery having superior cycle characteristics, 
electrical capacity, storage characteristics or the like, and superior in 
inhibiting gas generated at storing at higher temperatures, and to provide 
an nonaqueous electrolytic solution which enables it. 
SOLUTION: This solution is composed of a non-aqueous solvent and a 
solute dissolved in this, and as the solvent, the nonaqueous electrolytic 
solution is used containing at least one kind selected from among 
propylene carbonate and 1,3-propane sultone, or vinylene carbonate and 
diphenyl disulfide, di-p-tolyl disulfide, and bis(4-methoxyphenyl)disulfide, 
or containing propylene carijonate and 1,3-propane sultone and at least 
one kind selected from among vinylene carbonate and diphenyl disulfide, 
di-p-tolyl disulfide, bis(4-methoxyphenyl) disulfide. 
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PC. 4. OmSiXcOPS^ 0. 8MI%<0VCfeJ:tX 

0 . 2a«%<7)D p D s ^mtm^u WTmmLm 
[0065] {mmm2 1 ) mmm i kmrn^mi^ 

PC. 4. 0ai;%c0PS. 0. 8Sa%c7)VCfccJ;t/' 
0. 2afi%<7)DTDS^isMI-^L. #7KttlJSS:H 

[0066] ( mmm 2 2 ) ^ts^j 1 1 n tm-^mm^z 
mmm 1 1 lai t?f -it. § 1 2 . 0 mM.%co 
PC. 4. oaft%<ops. 0. amskXiOYCiiXv^ 
0. 2ma.%<r)BmPD3^mm-^i.i^m!mi 

[0067] ( iDit^ij 2 3 ) mmm 1 1 isi tji-^«fc 

PC. 4. Oa*%COPS. 0. 2fifi%C0DPDSfc 

iu^o. 2a*%cDDTDssrfe!)pji^L. iPKMmm 

[0068] {mmm2 a ) mmm 1 1 m tm.-^mmi<z 
mmm 1 1 m tmmmm^ § ^> 1 2 . 0 fi»%o 

PC. 4. 0114%C0PS. 0. 2M;%CODPDSt3 
ckt/0. 2Sa%<0BMPDSSrWl«I-^L. 

[0069] ( mmm 2 5 ) ^wj 1 1 m tm^mmi>z 
mm 1 k m tmmmm^'t. § /?>fc 2 . omM.%<7) 

PC. 4. Omt%cOPS. 0. 2S*;%(73DTDS*> 
2lt4%cOBMPDSSr»?i-^t. ^^7j<«» 

[0070] (ii»j2 6 ) mmibmtmmmz 

mmmitmtmmmm^'t. §^^^2. omA%<D 

PC. 4. OM:%(55PS. 0. 8M%cOVC. 0. 
2WI%(7)DPDS*5j:l>'0. 2MI%C0DTDS^«S 

[0071] ( mmm 2 1 ) ^jiim 1 1 m t 
^wj 1 k PI -fr. $ <b 2 . 0 a*%co 

PC. 4. 0SI:%<?5PS. 0. 814%<DVC, 0. 

2ai%c7)DPDSfcJ;t/0. 2aft%<7)BMPD Str 

[0072] (^»j2 8 ) nii^ij 1 kmMmw,z 
mmm 1 1 isi t}g«&?tfi?s -tt. § 1 2 . 0 msxn 

PC. 4. OMM%tOPS. 0. 8a*%(7)VC. 0. 
2M4%cODTDSfej;V0. 2M»%(7)BMPDSSr 

[0 0 7 3] (ll)IIM2 9) HJfi^iJlfcl^fcM-lrifjifc 



SlilS0ilt|i|t^®S:5§W§€. §/^tc2. 0M%<0 

PC. 4. 0«1;%(7)PS. 0. 2M%ODPDS. 
0. 2a»%«ODTDSfcJ;tX0. 2a*%iOBMPD 

[0 0 74] {mmm-iQ)mm\\kn\.m.^m%\z 
mmmiknvmkmm-^^. $<^k2. om%co 

PC. 4. oa*%<50PS. 0. 8M:%<0VC. 0. 
2S»%<DDPDS. 0. 2«fi:%<7)DTDSfeJ:T/ 
0. 2mS%<0BMPDSS:m!lD?I-^L. ^bj<ill)»?8cSr 

[0075] (a. smffisii) %mm\^mmm3 

QiiMmm 1 -j:b»j3T-#»t/i#y f-'^AJKu 

^-«fitoV^T«SS»U;®i^^f ofc, 4-f . 2 5°C 
liJaffl^T- 3 0 0 mA ( 0 . 6 C ) <r)%%W&'':%^% 
S^4. 2Vfc^|.ST'3E«L. SiotC. 4. 2Vff)& 

mmtim'ma^s o mA ( o . 10 ic^st-esE* 

9 0X:fiMAtL. 4 DtEl^fcliaif ^TilfflS;^ 

SrillStys^a*. ^1. «2fcJ;t/*3fc5^-r. =Srfc 
Sc|3. PC. PS. VC. DPDS. DTDS. BMP 
DSfi. ^tl-eiiroh*'V>';<^-;K:T^-h. 1, 3-7° 

x;W7 K . p - hU ^ His XV^i^:^ 

[0076] ib. ^^fjmt)mmm2-^i5i5X 

mmm i f-f'^LJt^y f-'^A*? u v-mat-ov^T 

m^knm.<n-mx'imM^Ltcm. ¥j^«S3 5 

2niA(?)GSM-'t;l/;^Ji(S (17 0 OmATO . 6 s e 

c . coWMk 1 5 0 m AT- 4 msec. coSC«i:«0>''?;l' 

^tVmmUi, tJUWSiS: i o 0%t 

m.2i5XVfm3kz^-t. 
[0077] 

[^11 





PC/PS 


mm 




2. 0/4, 0 


0. 241 




0. 0/0. 0 


1. 160 




6, 0/0. 0 


0. 350 




0. 0/6. 0 


0. 308 



[0078] 
[«21 
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VO/DPDS/DTDS/BMPDS 

Ml:% 


90'*C-4h|fe 
mm 


1oo•y•-f^il/^s 
% 


mmwm 


0. 5/0. 1/0. 0/0. 0 


1. 


26 


91. 1 




0. 5/0. 0/0. 1 /O. 0 


1. 


22 


90. 7 




0. 5/0. 0/0. 0/0. 1 


1. 


25 


91. 2 




3. 0/0. 4/0. 0/0. 0 


1. 


21 


91. 3 




3. 0/0. 0/0. 4/0. 0 


1. 


20 


90. 3 




o. O/^U. O/U, O/O. 4 


1. 


19 


91. 0 


^mma 


0. 5/0. 1/0. 0/0. 1 


1. 


18 


89. 9 


mmm9 


0, 5/0. 0/0. I/O. 1 


1. 


24 


90. 8 




0. 5/0. 1/0. 1/0. 0 


1. 


26 


90. 3 


mmm-ii 


3. O/O. 2/0, 4/0. O 


1. 


26 


91. 4 




3. 0/0. 2/0. 0/0, 4 


1. 


25 


91. 0 




3. O/O. 0/0. 4/0. 


1. 


20 


91. 2 




0. 5/0. 1/0. 1/0. 1 


1. 


21 


89. 9 




3. 0/0. 2/0. 2/0. 2 


1. 


22 


91. 3 




0. 0/0. 0/0. 0/0. 0 


1. 


16 


79. 7 




0. 5/0. 0/0. 0/0, 0 


1. 


22 


84. 8 




0. 0/0. 5/0. 0/0. 0 


1. 


23 


83. 9 



[0079] 



[«3] 



■ 


PC/PS/VC/DPDS/DTDS/BMPDS 


90t5-4h^ 
mm 


% 




2. 0/4. 0/0. 5/0. 0/0. 0/0. 0 


0. 241 


69. 9 




2. 0/4. 0/0. 0/0- 2/0. 0/0. 0 


0. 212 


SB. 5 




2. 0/4. 0/0. 0/0. 0/0. 2/0. 0 


0. 203 


39. 5 




2. 0/4. 0/0. 0/0. 0/0. 0/0. 2 


0. 213 


38. 9 


§i%^2Q 


2. 0/4. 0/0, S/0. 2/0. 0/0. 0 


0. 253 


93. 2 




2. 0/4. 0/0. a/0. 0/0. 2/0. 0 


0. 243 


93. 0 




2. 0/4. 0/0. S/0. 0/0. 0/0. 2 


0. 205 


93. 8 


mmm23\ z. 0/4. 0/0. 0/0. z/o. 2/0. 0 


0. 206 


S9. 2 




2. 0/4. 0/0. 0/0. 2/0. 0/0. 2 


0. 241 


89. 4 


5IMPJ25 


2. 0/4. 0/0. 0/0. 0/0. 2/0. Z 


0. 211 


89. 6 




Z. 0/4. 0/0. S/0. 2/0. 2/0. 0 


0. 252 


94. 2 




2. 0/4. 0/0. 8/0. 2/0. 0/0. 2 


0. 232 


94. 6 




2. 0/4. 0/0. 8/0. 0/0. 2/0. Z 


0. 241 


95. 0 


m^mz9 


2. 0/4. 0/0. 0/0. 2/0. 2/0. 2 


0. 221 


89. 4 




2. 0/4. 0/0. 8/0. 2/0. 2/0. 2 


0. 218 


94. 2 




0. 0/0. 0/0. 0/0. 0/0. O/O. 0 


1.160 


79.7 



[00801^1 i)^m(i>i}^^j:X d fc, JrbWJ 1 9 0 

p sco^^tmnuzmms tmix , rnvk^ffm 

[0081] «2*»<oB^/o*'^rJ: d fc, J»J 1 {i 1 0 
0 -r-^ M^CO^atit^*^" 7 9. 7 %f ^5 -5 ?t o - 

KXa^^ itLA,c7)^S*:>^>VCtDPDS. DTD 

s , B MP D sti>m\mtz'j>-t!:< b 1 "mmmt 
I. fc 0 . i^-f i'))/m^±mnmb Lxmtifzm 

[0082] t*^ L^ti^^. mmm 2 -rnimi 1 5 co« 
m^<7)iz^\>^^7i(.mmr.^^m&izi5\,^x^i. mawi^ 



b-hK'^h. 

[0083] «3*>/i,HH4>*>>3r.fc 0 immmfm, 

JS^cOiMan*^' 1. 160mm, 100-f->f ^';1'^<5D§4 

i«*{i7 9. ixxh-i-i^, -n. mmmi 

013 OeD«ai4, «MiC»<^«aD**0 . 2 0~0. 2 6 

mm, 1 0 ^?;W^<7)Wfflift**^'8 8~9 5%T' 

[0084] JJLhWii* J: 0 . -t-^ ^';t^S:|6]±$iJ: 

h%mzm.fifc:mim\x'hhYc. dpds. dtds 

iSit/BMPDSJi:. m-etLPCi3J:tXPSt#fflt- 

h:it\izs:mmzmi>:0xm.mmL. Mr>^^ 

S, vet, DPDS, DTDS, BMPD Sj&^^jSff 

iT/>:^^^< b i> i^^maLtzi^izli. mzmtifz 
[0085] ^i3, mm^l 0-24751 7#^fg{C 

{4D p D s mmmizmnt^ cibiz^*). mm.m<7) 

MS^^tLTV^l, 3%co«J&KfD PD S^m^Wtc:^ 
d^-C^ 5r*»-5 . 2|s:^BJO J; t^iEtf*^ D P D S o 
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[0 0 86] ttz. #|g2 0 0 0-14 9986-ti;jfg 

i,zi±i^- p - h u jp'jxji'y 4 Y ^mmm\iz:m'icfhz. 
mi<^Tm-immx'%it. ^^rnrni otcpchpst 

[ 0 0 8 7 ] t/S, 1-6726 6^^Jkmz\i 

PC. ^4«;&-^':T^-hfej;l/^VC&?I-&-rS»>m 
$tLTV^|.*5, *f&BJc7)J;3fcVCcOtt»&0. 1~ 

5. 0%i:afit»L, P C i: P S fc Sr^H-rs i i; 

[0 088] 5. ^^^SS^Pt'cOWlOim^iScOSlW 

(^stMB 1 ) p cmm^ 0 . 1 ms.%. p sco» 
a§ 0 . 1 mM% t btzmut. mtm 1 6 1 miz u 

[0 0 89] (||)tfiflJ3 2) PCtO»fiSr5. CM 
1 6i;|B|«{cbT. #7j<mW«^ill«Lit« 

[0090] immmss) vccomm^o. imm. 

[009 1] mmm3 4) vc<DWMA^i. omm. 
%k Lfzmii.. mmi e tnuizix. mmm 

[0092] immmss) wccomaA^s. om& 
[0093] immse) DPDSff)mmko. i 

[0094] (^]tte0lJ3 7) DPDSCD-SsjDi^Q. 4 

«»% t Ltzmnt. mtm 2 o t tx . 

[0095] (^MM3 8) DPDSCOfeljniSrQ. 6 

a*% fc UJtJjiJ'hJi. »w 2 0 1 mm^z lx . 

[0096] (^WJ3 9) DTDS<D®na^0. 1 



[0097] (Ilii«aj4 0 ) DTD Sc7)SsJpM^ 0 . 6 

[0098] (IU««?1J4 1) BMPDSCO^M^O. 

[0099] (»fi^j4 2) BMPDS(73^Jll4S:0. 
6fifi%t L7tm«. *ttfiaj2 2t|BI:KttT. 

[0100] (»fi0ij43) PC. PS. VC. DPD 

m20bm.iizLx. i^mm^'^wmLti, 

[0 101] (^!ti?lJ44) PC. PS. VC. DPD 
S(DmM^fl^'fl5 . 0*g%. 6. 5a»%. 

5. osg%. 0. bm%tLfz\mi,i.. mmm2o 

[0 102] (^tt^j4 5) PC. PS. VC. DTD 
Sffimm^^K^'il 0 . 1 MS%i: LIZl^Mlt. «JI 

[0 103] (||j|fiW4 6) PC. PS. VC. DTD 
ScoSsM^-etL^S. 0S»%. 6. 5Sfi%. 

5. oM;%. 0. 6mM.%tLtzm\-i±. mmm2i 

[0 104] (^!fii51J4 7) PC. PS. VC. BMP 

D sc^msnas-enmo . 1 mm%t uzmm. m 
m2 2 k miz Lx . ^^Tummm^mmitz. 

[0 10 5] (^WJ4 8) PC. PS. VC. BMP 

5. om&%. 0. emMxbtfzmm.. mmm22 

[ 0 1 0 6 ] cicoct 3 1 ixmmms i -mmm4 sx- 
imucUi-^AJt^V'^-mmiz-^^'^x. 
ms oisix/mmi'^itmm3<o^'mi>z'^\>^x^ 

mLfztmm<oifmx\ m&mimi'€-^fz. tJt. 
±mmmm3 i~wi!^j4 8co#«?it-9V'»T. mmm 
2~^»ji 5isxuimmi<o^mmiz-o\,^xwmL 

f><Dm^i^4i,zm-<, 

[0107] 
[^43 
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dl L ftd rfi tTS >^ JB. 

PC/ Hb/ VG/ UP P b/nTDS/BMPD5 


90^0— 4h0? 
mm 


% 




V, 1/U. iXU. OXU. U/U. D/0. 0 


0. 198 


89. 3 




O. U/ D. 0-/^U. O^^U. UxU. O/U. u 


0. 201 


89. 2 




O ft _/ yl ft Vft •! Vft ft ✓ft ft ✓ft ft 

id. UX4. UX O, I/O. U/U. UXO. O 


0. 239 


88. 1 




o ft j'vi ft y«i ft Xft ft ✓ft ft j/ft ft 

Z. u/4, ox 1. UXO. 0X0. 0X0. 0 


0. 230 


90. 3 




Z, ox 4. OXu. UXO. Zy^D. 0X0. 0 


0. 203 


93, 2 




Z. 0X4. 0X0. 8X0. 1X0. 0X0, 0 


0. 235 


93. 1 




p 0X4 oxn ftxn 4.xn nxn n 


ft ocia 


u 


pi 


!?. 0X4. 0X0. 8X0. 6X0. 0X0. 0 


0. 260 


94. 0 




2. 0X4. 0X0. 8X0. 0X0. 1X0. 0 


0. 202 


94. 1 




P.. 0X4. 0X0. 8X0. 0X0, 6X0. 0 


0. 245 


93. 8 




2. 0X4. 0X0. aXO. 0X0. 0X0. 1 


0, 221 


93. 5 




2, OX4. 0X0. 8X0. 0X0. 0X0. 6 


0, 257 


94. 2 




0. 1X0. 1X0. 1X0. 1X0. 0X0. 0 


0. 233 


92. a 


illto44 


S. 0X6, 5XU. 0X0. 6X0. 0X0. O 


0. 239 


94. 2 




0. 1X0. 1X0. 1X0. 0X0. 1X0. 0 


0. 239 


93. 0 




t>. 0X6. 5Xti. OXO. 0X0, 6X0. 0 


0. 235 


93. 5 




0. 1X0. 1X0. 1X0. 0X0. 0X0. 1 


0. 237 


93. 3 


mmmm 


si. 0X6. 5X6. 0X0. 0X0. 0X0. 6 


0. 230 


94. 2 



fcJ;t/VC(7)tt4{i. 0. 1 — 5. Ofi»%£7)|iHf 



0 



ima. 0. i~5. 
[0 10 9] i;7t. pscDmnmii. 0. 1-6. 5m 

■f. V^-ftL<0%&i)^»f3!)o!^. iKDHbij^k. PS 
«»»4. 0. 1-6. 5mM.%(ommirtt0)ifiM 

CO 1 1 0] -etT. DPDS. DTDSfeiVBMP 

DSC0^D*{4. 0. 1-0. 6S*%cO|gH-r-S)tl 

HCOZ.tt'^^s DPDS, DTDStiJ: 
t/BMPDSO^aniJis 0. 1-0. 6S*%<?)«H 

coin] #fcPC, PS, VCS:#^DPDS. D 

TDS. BMPDS*^^gi{mf^^i'^^r< fct ISHSrSs 

it. i*l(o<^»»Ji7)a^Pi^*«. 0. 4~17. 1« 

■^jrh^r>it:ibt^h. PC. PS. VCl:-^;«itDPDS. 
DTDS. BMPDS*^^,S{ffL7ti!'->=5r<i:iiaPiS: 
^DU^*i^c^W^Aas 0. 4-17. iMMXn 

c 0 1 1 2 ] =5:t5 . :mm\timmmm i ~4 s 
's-h>hmmzmmtV£m^ ^m^^h^tmrnx-h 
c 0 1 1 3 ] § 4. mi^mmm,mwmmmm 



m^^fz u •f-'>A;Ku ■^-wm><zmth i><DX'hhtiK * 
m^^tziwmmzDmm±x\,zmit:^^z±% 

[0114] 

izmu::4¥^mm=:d^mt:mi-t ^ t ifixt i , 

mmmmmm} 

mi ] ^wMmmmmmtmixmummco 
jBm 

[m2] :^m<r>mmmmv:immxmitcmff> 

mmm 

1 mm 

la iEil*1|# 

lb m-^m 

ic jEm^j-mmnm 

2 nmm 

2 a fismit* 
2 b m^mn 
2 c ftsu-miROWtiB 

4 

5 lEffiU-K/t 

5 a nmmiiwf 

6 AffiU-Fit 

6 a 
7 

7 a ffi:^f6]ii5g«g|5 

7b mnm^mmm^ 

9 *«y-Kfr«a7^;WA 
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mmm m m 

mmm m m& 



m)mm 



mmm 



m)f^ 



a* m 



F^-M^) 5H029 AJ03 AJ04 

AM03 AM05 
HJOl HJ13 
5H050 M07 AA08 
CA09 CB08 
EA24 HAOl 



1978#*cO10 ^ 

1978#ilcr)10 ^ 

AJ05 AK03 AL07 
AM07 BJ04 DJ08 

M09 BA17 CA08 
DA02 DA03 DAll 
HAD 



